The behavior of a torpedo anchor during dynamic installation in two-layered non-20 homogeneous clay sediments was investigated through large deformation finite-element 21 (LDFE) alayses. Parametric analyses were undertaken varying the top layer thickness and 22 strength ratio between two layers. The results showed that the location of the demarcation 23 point between the acceleration and deceleration phases of the anchor in the soil relative to the 24 layer interface is the key factor directing the anchor behavior in layered soils including the 25 final embedment depth. Broadly, the anchor behavior in soft-over-stiff clay deposits is 26 somewhat similar to that in single layer clay with strength increasing with depth. In stiff-27 over-soft clay deposits, the anchor penetrates deeper where the anchor deceleration phase (or 28 the demarcation point) falls within the soft layer. Where the demarcation point lies within the 29 top stiff layer, the anchor penetration depth decreases with increasing strength ratio, and the 30 anchor penetration is terminated between the two layers for strength ratio ≥ 15. For assessing 31 the anchor embedment depth in two-layered fine-grained ocean sediments in the field, an 32 extended total energy based method, along with a design expression, is proposed. Kim et al. Submitted Oct 2016, Revised Feb 2017, Accepted May 2017 3 N bar T-bar 
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NUMERICAL ANALYSIS 114

Geometry and parameters 115
In recent years, broadly three DIA geometries have evolved including (a) dynamically 116 penetrating anchor (Lieng et al., 1999 (Lieng et al., , 2000 (Lieng et al., , 2010 clays, the total energy (E total ) is divided into 2 parts according to 238 Table 1 
where k eff1 and k eff2 are the effective soil strength gradients for the top layer and bottom layer, 249 respectively (see Figure 2) . As demonstrated by Figure 9 , p = 4.0 and q = 0.43 provide a good 250 harmony to all the LDFE results (Group I ~ IV, Table 1 ). The performance of Equation 3 251 with p = 4.0 and q = 0.43 has not been evaluated for other DIA geometries although the same 252 principle can be applied. 253
The embedment depth was also calculated using a conventional shear resistance model 254 according to (as also adopted by several studies e.g. True, 1974 Effect of top layer thickness ratio on anchor embedment depth (Groups I ~ III, 394 Table 1 ) 395
Figure 7.
Effect of very stiff crust layer on anchor velocity profile and embedment depth 396 (Group IV, Table 1 ) 397
Figure 8.
Effect of very strong crust layer on anchor embedment depth (Groups I and IV, 398 Table 1 ) 399
Figure 9.
Extended total energy-based method for two layer clays (Groups I ~ IV, Table  400 1) 401
Figure 10.
Comparison results for anchor embedment depth (Groups I ~ IV, Table 1 
